The synthesis of 2-substituted imidazo[1,2-a] [1, 5] benzodiazepines is accomplished from tetrahydro-1,5-benzodiazepin-2-ones and α-haloketones. The structure and stereochemistry of the ring system obtained were investigated by 1 H and 13 C NMR spectroscopy.
Introduction
Benzodiazepines and their polycyclic derivatives are known to exhibit a wide spectrum of biological activities and have found applications in the pharmaceutical chemistry. 1, 2 Moreover, a considerable amount of attention has been focused on the preparation of various tricyclic imidazo [1, 4] and [1, 5] benzodiazepines. 2, [3] [4] [5] [6] [7] [8] [9] [10] Recently, we have reported that several members of peri-annelated imidazo [1, 5] benzodiazepine derivatives showed in vitro anti-HIV activity. 11 With the aim of expanding our research on this heterocyclic ring system we have been interested in the synthesis of compounds containing an imidazole nucleus fused at 1 and 2 positions of 1,5-benzodiazepine skeleton. In the present work we describe a new synthesis of 2-alkyl(or aryl)-substituted imidazo[1,2-a] [1, 5] benzodiazepines from tetrahydro-1,5-benzodiazepin-2-one derivatives, bearing N-(2-oxo-propyl) and N-(2-oxo-2-phenyl-ethyl) groups, which were used as intermediates. Mostly, for the formation of imidazo [1,2-a] fused ring the interaction of the aminobenzodiazepines with propargylamine or with α-halogen ketones [5] [6] [7] has been employed.
Results and Discussion
The synthesis of N 1 -substituted derivatives 2a-f was achieved starting from the known 5-acetyl-1,5-benzodiazepinones 1a-c 12 Method A. To a stirred suspension of a suitable acetylbenzodiazepinone derivative 1a-c (4.5 mmol), finely powdered potassium hydroxide (1.26 g, 22.5 mmol) in dry acetone (40 ml), a precooled solution of chloroacetone (0.73 ml, 9.0 mmol) in dry acetone (10 ml) or solution of 2-bromoacetophenone (1.79 g, 9.0 mmol) in dry acetone (60 ml) was added dropwise (15 min.) at room temperature. After the initial exothermic reaction the mixture with the chloroacetone was stirred at room temperature and then filtered. In each case the optimum reaction time (ca 1,5-3 h) was determined by TLC monitoring. The reaction mixture with the 2-bromoacetophenone was heated to 35-40 o C and was kept at this temperature under stirring for 40-50 min., then cooled and filtered. The filtrate was evaporated in vacuum to a dark oily residue. The product was dissolved in chloroform (70 ml), washed with brine (2x40 ml), organic layer was dried (MgSO 4 ) and concentrated to dryness in vacuum. Compounds 2a-f were obtained as white crystals by recrystallization from a proper solvent. Method B. To a stirred solution of the benzodiazepinone derivative 1a-c (10 mmol), benzyltriethylamonium chloride (1.13 g, 5 mmol), chloroacetone (1.2 ml, 15 mmol) in acetonitrile (60 ml), finely powdered potassium carbonate (3.5 g, 25 mmol) was added. The reaction mixture was refluxed under stirring for 7h, allowed to cool and filtered. The filtrate was evaporated in vacuum and the residue taken up with chloroform (100 ml). The organic solution was washed with brine (3x25 ml), organic layer was dried over MgSO 4 and the solvent was removed in vacuum. The crude product 2a-c was crystallized by adding small amounts of diethyl ether or ethyl acetate. Compounds 2d-f were prepared according to the same procedure using 2-bromoacetophenone (2.98 g, 15 mmol). A mixture of N-substituted derivative 2a-f (5 mmol) and ammonium acetate (3.85 g, 50 mmol) in glacial acetic acid (30 ml) was refluxed for 6 h for 3a-c and 10 h for 3d-f. After cooling the reaction mixture was poured into ice-water (ca 300 g) and neutralized with 30% ammonium hydroxide solution. In the case of 3d-f, the formed precipitate was filtered, washed with water, dried and recrystallized from a suitable solvent. In other cases, the mixture was extracted with ethyl acetate (3x40 ml). The organic solution was washed with water (2x50 ml), dried over MgSO 4 , filtered and brought to dryness in vacuum. The residue was induced to crystallize by adding small amounts of diethyl ether. 
